Abstract-This paper develops a formal and general model for an induction motor with periodic variations of the rotor slot; this induction motor with induced saliencies is commonly used in sensorless control applications. In order to obtain the model, first the analysis of the stator and rotor inductances modified by induced saliencies is carried out; second, the electromagnetic and electomechanical equations in ABC frame are developed and third, the model is represented in the natural orthogonal a-b frames. The obtained model is suitable for control design and compatible with the classical ab model for induction motors without saliencies.
where, a1 and 062 are constants associated with a maximal and minimal air gap equivalent (Fig. 3) . The equivalent air gap is: the rotor slot width is position dependent b(x). Although the permeability of the gap region is constant, it is bounded on either side by iron surface which far from being smooth, is indented with slots in the circumferential direction, introducing variations in the air gap permeance [6] . It is possible to suppose that the actual slotted surface can be replaced by an equivalent unslotted surface having the same cross-section but with modified "equivalent" air gap 6K, where Kc the so called Carter factor, is the relation between the equivalent air gap permeance and the actual air gap permeance. 7sl1d0sg) (7) where the sub index "x" is for the A, B or C windings, "I" and, ",r" are respectively, the axial length and, the mean radiu.s at the air gap of the machine, "(" is the integration variable and N£(O$) represents the sinu.soidal distributed. Where wr is the angular speed in the rotor.
(9)
The direct and qu.adrature axis components of the "a" phase rotoric current are: 
VI. ORTHOGONAL FRAM[E EQUATIONS (20)
Due to the polyphasic model complexity, is normal to make simplifications using methods of transformation [8] .; (13) the basic Concordia transformation replaces the symmetrical three-phase variables' into symmetrical bi-phase equivalent tLion variables. It is denominated the ortoghonal or "ab" mode:l 2. So, the variables transformations can be expressed according to the relationships in Table I . ALsUT(2vO,r)l-
